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A B S T R A C T   
This study aimed to examine the associations of perceived physical and mental working conditions with sub-
sequent antidepressant medication purchases among 18-39-year-old municipal employees. Survey data collected 
in 2017 among employees of the City of Helsinki (n=5897, response rate 51.5%) were linked to register data on 
psychotropic medication purchases (82% gave permission to register linkage). The analysis included 3570 
women and 972 men. We used three single-item measures of working conditions: perceived mental and physical 
strenuousness of work, and time spent in physical work. Covariates included age, gender, marital status, 
employment status, body mass index, smoking, alcohol use and previous medication. Cox regression analysis was 
used to calculate hazard ratios (HR) for the first antidepressant medication (ATC class N06A) purchase during a 
one-year follow-up. Those with mentally strenuous work (HR 1.85) as well as those spending more than four 
hours in physical work per workday (HR 1.60) had an statistically significantly increased risk of antidepressant 
medication use when adjusting for age and gender. Further adjustments for covariates attenuated these associ-
ations, which however remained statistically significant. Improving working conditions to avoid excess mental 
and physical workload is likely to be beneficial for preventing mental health problems already among younger 
employees.   
1. Introduction 
Mental health problems are a major work-life as well as public health 
concern (Whiteford et al. 2013). Especially young adults are likely to 
experience mental disorders such as depression (Jones 2013). Depres-
sion is the single largest contributor to non-fatal health loss worldwide 
(GBD 2020), and causes a huge burden on society as well as affects the 
quality of life of individuals suffering from depression (Whiteford et al. 
2013). Antidepressant medication is a typical treatment for depressive 
symptoms (Lewer et al. 2015). Antidepressant medication use has 
increased dramatically during the 21st century and is now very common 
in Western countries including Finland (Lewer et al. 2015). 
A considerable number of studies have been published on working 
conditions and mental health and psychotropic medication use during 
past few decades including several reviews and meta-analyses 
summarising the findings (Woo et al. 2008, Bonde 2008, Theorell 2015). 
Several work stress models (Karasek 1998, Siegrist 1996) as well as 
other work-related factors (Henderson et al., 2011) have been utilised to 
examine the relationships between working conditions, mental health 
and psychotropic medication use. A review by Theorell et al. (2015) 
concentrating on depressive symptoms showed that working conditions 
are associated with depressive symptoms in varying magnitude. The 
strongest evidence was found for high mental work strain (high demands 
and low control) increasing the risk of depressive symptoms. Most pre-
vious studies have focused on psychosocial working conditions, and the 
association is well established for various measures of mental health 
(Woo et al. 2008, Bonde 2008, Theorell 2015) including psychotropic 
medication (Laaksonen et al. 2012, Kouvonen et al. 2017). Only few 
studies have examined the associations between physical working con-
ditions and subsequent psychotropic medication use (Laaksonen et al. 
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2012, Kouvonen et al. 2017). 
Despite all the studies conducted during the past decades on working 
conditions and mental health, further studies are needed as work life is 
becoming even more mentally demanding (Harvey et al. 2017). For 
instance, digitalisation and a continuous need for learning and compe-
tition may cause excess mental strain (Taylor et al. 2017). In addition, 
physical work demands are still relevant in many occupations, including 
lower-grade occupations in the municipal sector. High physical work-
load may also associate with mental health already among young em-
ployees (Lallukka et al. 2020b). However, physical demanding work in 
relation to mental health outcomes has been less examined in prospec-
tive settings (Theorell et al. 2015). Moreover, there are methodological 
shortcomings in previous studies as many have used self-reports on both 
mental health and working conditions, which may lead to biased results 
i.e. the same source bias. Although the number of prospective studies is 
increasing, the majority of previous studies have applied cross-sectional 
study designs, which limits causal inference. To avoid these methodo-
logical shortcomings, we used prospective register-based measure of 
mental health and aimed to examine the associations of perceived 
physical and mental strenuousness of work and time spent in physical 
work with subsequent antidepressant medication use among 
18-39-year-old municipal employees. 
2. Methods 
2.1. Study population 
Survey data were collected in autumn 2017 among all employees of 
the City of Helsinki who were born in 1978 or later (aged 18 to 39 yrs) 
with at least 50% employment contract and employment lasting for at 
least 4 months (probation period) (Lallukka et al. 2020a). The City of 
Helsinki is the largest employer in Finland with approximately 37,000 
employees annually. The City provides basic services for its residents, 
such as education, health and social care and public administration. 
Thus, the employees represent wide range of occupational titles and the 
largest occupational groups include kindergarten staff, care workers, 
nurses, and teachers. Survey data were collected mainly via secure on-
line server, and in addition, to those without email addresses or who did 
not respond online, postal questionnaires were mailed. Furthermore, for 
non-respondents to the online and postal surveys, data on selected range 
of variables were collected with telephone interviews. The final response 
rate was 51.5% and the number of participants was 5897 (4630 women 
and 1267 men) (Lallukka et al. 2020a). The gender distribution matches 
that of municipal employees in the target population, (Lallukka et al. 
2020a) and the municipal sector in Finland in general. The non-response 
analysis showed that the data are broadly representative of the target 
population with respect to key variables, i.e., sociodemographic and 
work-related factors and health (Lallukka et al. 2020a). The survey data 
were prospectively linked to the national register on prescribed anti-
depressant medication purchases obtained from the Social Insurance 
Institution of Finland (82% gave informed written consent for the 
linkages (n=4864)). We excluded those not working due to health rea-
sons (e.g. disability retirement or over six months sickness absence) at 
the time of the survey (n=24). There were some missing information in 
the study variables (n=298) and thus the final analytical sample 
included 3570 women and 972 men (n=4542). The ethical committee of 
the Faculty of Medicine, University of Helsinki gave their approval for 
the study protocol. Additionally, the City of Helsinki provided permis-
sion to conduct this study and Social Insurance Institution of Finland 
gave permission to linkages to their register. 
2.2. Antidepressant medication 
Data of the purchases of prescribed reimbursed psychotropic medi-
cation were derived from the registers of Social Insurance Institution of 
Finland. The Finnish Prescription Register includes records of all 
prescribed psychotropic medication purchases reimbursed to permanent 
residents in Finland. For each medication, the record includes the WHO 
Anatomical Therapeutic Chemical (ATC) code, and the quantity as 
defined daily doses (DDD) and the date of purchase (WHO, 2009). We 
used antidepressant (N06A) purchases as the outcome (=antidepressant 
medication use) and DDDs were included for descriptive purposes. The 
follow-up started on the day of responding to the survey and continued 
for a one year for all participants in the analytical sample. There were no 
deaths during the follow-up (Statistics Finland Causes of Death Register) 
and the follow-up was complete for all participants. 
2.3. Working conditions 
For mental strenuousness of work, a single-item questions with four 
response alternatives (‘very light’, ‘rather light’, ‘rather strenuous’ and 
‘very strenuous’) was included, asking how mentally strenuous the 
respondent considered her or his work. Mental strenuousness of work 
was classified into three groups: 1. mentally non-strenuous (very light/ 
rather light), 2. intermediate (rather strenuous) and 3. mentally stren-
uous (very strenuous). 
For physical strenuousness of work a single-item question similar to 
that for mental strenuousness was included and classified accordingly to 
three groups: 1. physically non-strenuous (very light), 2. intermediate 
(rather light) and 3. physically strenuous (rather strenuous/very stren-
uous). In addition, a single-item question asking how many hours per 
workday the respondent engaged in physical work such as heavy lifting 
and climbing stairs was included. Volume of physical work was classi-
fied into three groups: 1. no physical work, 2. intermediate (4 hours or 
less per day) and 3. high (more than 4 hours per day). 
2.4. Covariates 
We included gender (men/women) and age divided into three groups 
at baseline: 18-29, 30-34, 35-39 years. Marital status was dichotomised 
to cohabiting/married and others (unmarried, widowed, divorced). We 
included a dichotomised variable of employment status to distinguish 
respondents who were temporarily outside the labour market (e.g. 
studying, on parental leave or unemployed) from those working (full or 
part-time). Current smoking was dichotomised as smokers (daily and 
occasional) and non-smokers (never smokers and quitters). Alcohol use 
was dichotomised as those using alcohol weekly and occasional users 
(including non-drinkers). Body mass index was categorised as normal 
weight (<25kg/m2), overweight (25kg/m2-30kg/m2) and obese 
(>30kg/m2). Antidepressant medication use during a three-month 
period before survey participation date was dichotomised into those 
with previous medication use and those without. 
2.5. Statistical methods 
First, the numbers and proportions of those with antidepressant 
medication use during the one-year follow-up period by covariates and 
working conditions were calculated. For those with medication use, 
mean DDDs and their standard errors (s.e.) were calculated for 
descriptive purposes. Cox regression analysis was used to calculate 
hazard ratios (HR) and their 95% confidence intervals (95% CI) for first 
antidepressant medication purchase during the one-year follow-up 
period. Interaction tests were conducted to examine whether the asso-
ciations between working conditions and subsequent antidepressant 
medication use differed between women and men. There were no sig-
nificant interactions, for mental strenuousness (p=0.16 for interaction), 
for physical strenuousness (p=0.62) nor physical workload (p=0.56). 
Thus, the analyses were pooled for women and men. Other working 
condition groups were compared with the lowest risk groups. In model 
1, age and gender were adjusted for. In model 2, covariates in model 1 
and marital status and employment status were included. In model 3, 
covariates in model 2 and alcohol use, smoking and BMI were adjusted 
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for. Model 4 was adjusted for covariates in model 3 and previous anti-
depressant medication (past 3 months from returning the question-
naire). The proportional hazards assumption was examined using 
Schoenfeld residuals (Schoenfeld 1982) and confirmed. IBM SPSS 25 
statistical package was used. 
2.6. Sensitivity analyses 
Additional sensitivity analyses to confirm our findings with a wider 
range of working conditions were conducted using a smaller sample 
(n=3907) including only participants that responded to online or mailed 
surveys. Those who responded to the phone interview were excluded 
from this analysis since the phone interview did not include all the 
variables. In addition to the used single-item measures, job demands and 
job control were measured by the Karasek’s job strain questionnaire 
(Karasek et al. 1998). Job strain was formed by dividing the mean score 
of the respondent’s demands items with the mean score of the re-
spondent’s job control items providing a score 0.2-5. Physical working 
conditions were assessed with an 18-item questionnaire battery devel-
oped at the Finnish Institute of Occupational Health (Piirainen et al. 
2003). Factor analysis were used to derive three measures which char-
acterise different physical working conditions: 1. physical workload (e. 
g. heavy physical exertion or lifting and carrying, standing, and 
walking), 2. hazardous exposure (e.g. exposure to dirt, dampness, noise, 
irritating substances) and 3. desktop work (e.g. computer use and 
sedentary work) (Laaksonen et al. 2012). Each measure was classified 
into three groups according to the lowest and highest quartile cut-points. 
3. Results 
3.1. Study population 
Table 1 presents the distributions of covariates and working condi-
tions (2017) and the proportion of those with antidepressant medication 
use during the follow-up year and DDDs (mean and s.e.) for those with 
medication use. In total, 343 participants (7.6%) had at least one anti-
depressant medication purchase during the follow-up. Older age groups 
and women tended to have higher prevalence of medication use than the 
younger and men did. In addition, those not married/cohabiting had a 
higher use of antidepressants than the married/cohabiting. In addition, 
those who were working had a higher use of antidepressants than those 
temporarily not working. There were no differences according to alcohol 
use, however, smokers had a higher use of antidepressants than non- 
smokers did. There was a clear pattern showing increasing antidepres-
sant use with increasing BMI. Among those with previous antidepressant 
medication use (n=210), 86.2% had purchased antidepressants during 
the follow-up year, whereas of those without previous antidepressant 
medication use, only 3.8% had purchased antidepressants during the 
follow-up. 
Of those with mentally strenuous work, 12.1% had antidepressant 
medication use whereas the respective figure in the other groups was 
less than 7%; however, for those with medication use, DDDs tended to be 
lower among those with mentally strenuous work than those in non- 
strenuous work (Table 1). Of those with physically non-strenuous 
work, 6.9% had subsequent antidepressant medication use whereas 
among the intermediate and physically strenuous work the corre-
sponding figures were 7.2% and 8.6%, respectively. The mean DDDs 
were higher among those with physically strenuous work. The patterns 
were slightly clearer for the other physical work measure showing that 
those with high volume of physical work had a higher prevalence 
(10.8%) and somewhat higher DDDs of antidepressant medication use. 
3.2. Working conditions and risk antidepressant medication use 
Working conditions were then examined for the risk of subsequent 
antidepressant medication use adjusting for covariates. Those with 
mentally strenuous work had an increased risk of antidepressant medi-
cation use (HR 1.85, 95%CI 1.35-2.54) compared with those with 
mentally non-strenuous work when adjusting for age and gender 
(Table 2). Further adjustments for marital status, employment status as 
well as health behaviours had only minimal effects on the associations. 
After adjusting previous antidepressant medication use in the last 
model, the association somewhat attenuated (HR 1.43, 95%CI 1.03- 
1.97). 
Physical work was associated with antidepressant medication use 
(Table 2). Those spending more than 4 hours in physical work per day 
had a higher risk (HR 1.60, 95%CI 1.19-2.15) compared with those 
reporting no physical work when adjusting for age and gender. Further 
adjustments for marital status and employment status had no effects but 
adjusting for health behaviours somewhat attenuated the association 
(HR 1.43, 95%CI 1.06-1.93). After adjusting for previous antidepressant 
medication use in the last model, the association remained (HR 1.42, 
95%CI 1.05-1.93). Those reporting physically strenuous work had an 
increased risk of antidepressant medication use (HR 1.30, 95%CI 0.96- 
1.75) compared with those in physically non-strenuous work when 
adjusting for age and gender. Further adjustments for marital status and 
employment status had no effects but adjusting for health behaviours 
attenuated the association (HR 1.17, 95%CI 0.87-1.59). After adjusting 
Table 1 
Distribution of covariates and working conditions (2017) and antidepressant 





*Mean DDDs (s. 
e.) 
Covariates 4542 347 (7.6) 250.9 (12.0) 
Age    
18-29 years 1425 97 (6.8) 240.6 (21.9) 
30-34 years 1555 112 (7.2) 242.5 (20.2) 
35-39 years 1562 138 (8.8) 265.0 (19.9) 
Gender    
Women 3570 286 (8.0) 247.2 (12.8) 
Men 972 61 (6.3) 268.3 (31.5) 
Marital status    
Married/cohabiting 3069 192 (6.3) 250.0 (16.7) 
Not married/cohabiting 1473 155 (10.5) 252.1 (16.9) 
Employment status    
Working 4033 323 (8.0) 253.3 (12.5) 
Temporarily not working 509 24 (4.7) 220.2 (37.1) 
Alcohol use    
Weekly 1245 85 (6.8) 279.8 (29.5) 
Occasional or never 3297 262 (7.9) 241.6 (12.6) 
Smoking    
Current 1077 125 (11.6) 302.7 (23.2) 
Ex-smoker or never 3465 222 (6.4) 221.8 (12.9) 
Body mass index    
Obese 634 86 (13.6) 313.5 (28.3) 
Overweight 1229 95 (7.7) 273.2 (24.6) 
Normal weight 2679 166 (6.2) 205.8 (13.7) 
Previous antidepressant 
medication    
Yes 210 181 (86.2) 324.7 (18.9) 
No 4332 166 (3.8) 170.5 (11.1) 
Working conditions    
Mental strenuousness    
Non-strenuous 1000 67 (6.7) 283.3 (28.7) 
Intermediate 2792 189 (6.8) 251.4 (16.7) 
Strenuous 750 91 (12.1) 226.3 (20.4) 
Physical strenuousness    
Non-strenuous 939 65 (6.9) 228.3 (25.9) 
Intermediate 2007 145 (7.2) 241.6 (17.7) 
Strenuous 1596 137 (8.6) 271.6 (20.3) 
Physical work volume    
No physical work 1616 119 (7.4) 243.8 (20.5) 
Intermediate 2262 156 (6.9) 250.0 (17.4) 
High > 4 hrs/day physical work 664 72 (10.8) 264.9 (27.6) 
s.e. standard error of the mean 
* mean defined daily doses (DDDs) for those with antidepressant medication 
use during the follow-up year (n=347) 
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previous antidepressant medication use in the last model, the associa-
tion was statistically significant (HR 1.44, 95%CI 1.06-1.96). 
3.3. Sensitivity analyses 
The associations of the above reported single-item variables were 
practically the same among online and mailed survey responders (Sup-
plements 1-3) as in the full sample. Multi-item measures i.e. Karasek’s 
high job demands showed a similar association to the mental strenu-
ousness of work, whereas low job control showed somewhat weaker and 
non-significant association after adjusting for covariates. The Karasek’s 
job strain indicating low control and high demands was strongly asso-
ciated with antidepressant medication use. Of the additional analyses on 
physical working conditions, physical work was strongly associated with 
antidepressant medication use. Hazardous exposures and desktop work 
showed also associations with antidepressant medication use. 
We additionally examined correlations between the single-item 
measures of perceived working conditions with the corresponding 
multi-item measures of psychosocial and physical working conditions. 
The Karasek’s job demands (r=0.45) and strain (r=0.32) showed sig-
nificant correlation with the single-item measure of mental strenuous-
ness of work, whereas, job control (r=0.03) had no correlation. The 
physical strenuousness of work showed significant correlation with the 
physical work (r=0.61) and weaker, but statistically significant corre-
lation with hazardous exposure (r=0.16) and desktop work (r=-0.27). 
Similarly, the physical work volume showed significant correlation with 
the physical work (r=0.50) and weaker correlation with hazardous 
exposure (r=0.18) and desktop work (r=-0.26). 
4. Discussion 
Studies examining working conditions among younger employees in 
relation to depression are scarce, and especially physical working con-
ditions have rarely been examined. In this study, we investigated the 
association between working conditions and subsequent antidepressant 
medication use among younger municipal employees. Main analyses 
were conducted using single-item measures of perceived mental and 
physical strenuousness of work as well as time spent in physical work. 
The results showed that mentally strenuous work was strongly associ-
ated with an increased risk of subsequent antidepressant medication use. 
For physical strenuousness, the association was weak but high volume of 
physical work i.e. more than four hours per workday showed a clear 
association with antidepressant medication use. Sensitivity analyses 
with a sub-sample showed practically same associations with the single- 
item measures, and using wider range of more detailed multi-item 
measures of both physical and psychosocial working condition 
confirmed the findings. 
4.1. Results in relation to previous studies 
In general, the results of this study are in line with previous pro-
spective studies among midlife and older employees showing that psy-
chosocial working conditions are associated with the risk of depression, 
although the magnitude of the associations has varied in some extent in 
previous studies (Theorell et al. 2015). The review by Theorell et al. 
(2015) showed that the association with depression is stronger for high 
job demands and strain than low job control, similar to the present 
study. Our single-item measure of perceived mental strenuousness of 
work showed consistent association with antidepressant medication. 
Furthermore, our previous studies with an older employee cohort have 
shown that perceived mental strenuousness of work is associated with 
antidepressant medication use (Laaksonen et al. 2012, Kouvonen et al. 
2017). A previous Finnish study (Virtanen et al. 2007) with a repre-
sentative sample of Finnish employees found that job demands and job 
strain were associated with subsequent antidepressant medication use 
among men, however, in women no associations were found, contrary to 
our study. Yet, in their study job strain was associated with concurrently 
measured 12-month prevalence of depressive or anxiety disorders in 
both women and men. However, in general no clear differences between 
women and men have been observed (Theorell et al. 2015), as corrob-
orated in our present study where no gender interactions were observed. 
For physical working conditions, the single-item measure for the 
volume of physical work indicating high physical workload was asso-
ciated with subsequent antidepressant medication use. In previous 
studies, high physical workload has been associated with adverse 
physical health outcomes such as back pain (Lallukka et al. 2017) and 
work disability (Ervasti et al. 2019), as well as general health (Bauer 
et al. 2009). A study by (Halonen et al. 2020) showed that high physical 
workload increased the risk of disability pension among those with 
common mental disorders. However, physical workload has been less 
studied in relation to depression risk (Theorell et al. 2015). In a previous 
prospective study by Laaksonen et al. (2012) physical workload showed 
no associations with subsequent antidepressant medication use, when 
previous medication use was considered. In the present study, adjust-
ment for health behaviours attenuated the associations suggesting that 
those with physical work have poorer health behaviours and partly due 
to that a higher risk of antidepressant medication. In contrast, when 
adjusting for previous antidepressant medication use, the association of 
the volume of physical work remained, and for the other measure of 
physical strenuousness of work the association became even stronger 
and significant. This is likely related to the difference in distribution of 
the measures capturing different aspects of physical working conditions. 
It has been suggested that with increasingly sedentary occupations the 
lack of physical activity may induce mental health problems (Straker 
and Mathiassen, 2009). Our supplementary analyses in some extent 
support this as sedentary desktop work was associated with antide-
pressant medication use, however, further prospective studies applying 
more detailed measures are needed. 
4.2. Methodological considerations 
The single-item measures of perceived mental and physical strenu-
ousness and volume of physical work provided comparable results to 
that of more detailed and commonly used multi-item measures of psy-
chosocial (Stansfeld et al. 2012, Kouvonen et al. 2017) and physical 
working conditions (Piirainen et al. 2003, Laaksonen et al. 2012, 
Table 2 
Hazard ratios and their 95% confidence intervals for subsequent antidepressant 
medication use according to working conditions.   
Model 1 Model 2 Model 3 Model 4 
Mental strenuousness     
Non-strenuous 1.00 1.00 1.00 1.00 

















strenuousness     
Non-strenuous 1.00 1.00 1.00 1.00 
















Physical work volume     
No physical work 1.00 1.00 1.00 1.00 


















Model 1 Age, gender 
Model 2 Model 1+ marital status and employment status 
Model 3 Model 2 + alcohol use, smoking and BMI 
Model 4 Model 3 + previous medication 3 months before survey participation 
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Kouvonen et al. 2017). Of the Karasek’s multi-item psychosocial mea-
sures, job demands showed the strongest correlation with the mental 
strenuousness of work. In addition, of the multi-item physical work 
measures, the physical workload factor had expectedly the strongest 
correlation with both the physical strenuousness and physical work 
volume. All measures of working conditions were self-reported, whereas 
these single-item measures somewhat more directly enquire one’s own 
perception of their work. It should also be noted that the measure of 
physical strenuousness of work showing statistically non-significant 
associations might be related to that the two highest groups i.e. rather 
and very strenuous were pooled for the analyses because a very low 
number of participants (<4%) were reporting physically very strenuous 
work. Thus, the strenuous group was very large and likely not able to 
identify physically strenuous work in a sufficient detail. Furthermore, 
although we used a register-based measure of antidepressant medication 
purchases it should be kept in mind that antidepressants are used also for 
other mental disorders (e.g. anxiety) as well as off-label use such as pain 
treatment and insomnia, and in the register there was no information of 
the clinical indication. Thus, the outcome is not purely depression 
related medication but overall antidepressants are mainly used for 
alleviating depressive symptoms and other mental health conditions 
(Wong et al. 2017). 
We adjusted for several covariates including age, gender, marital 
status, employments status, smoking, alcohol use, BMI and previous 
medication as confounders, however, unmeasured and residual con-
founding is possible. In addition, we tested for gender interactions and 
found no statistically significant differences between women and men. 
Yet, women dominate the results, as three out of four participants were 
women corresponding with the target population. The results of the 
study have limited generalisability as male workers were unrepresented 
and the private sector was not included. We did not adjust for socio-
economic position as working conditions and socioeconomic position 
are closely related to each other and partly overlapping. Thus, adjusting 
for socioeconomic position would be an over-adjustment, partly 
diminishing the own effect of working conditions on mental health. In 
some extent, the relatively short follow-up period of one year, limits our 
analyses due a relatively small number of events. Furthermore, although 
the study design is prospective and previous medication was adjusted, 
reverse causation is still a possibility as mental health problems and 
psychotropic medication use may affect how working conditions are 
perceived. 
5. Conclusion 
The results of this study showed that working conditions contribute 
to psychotropic medication use already among younger employees. In 
addition to mentally strenuous work, it is of note that also heavy 
physical work is linked to subsequent antidepressant medication use. In 
order to reduce the burden of mental health problems and need for 
antidepressant medication among all employees, offering better and 
safer work environment utilising the full potential of work on main-
taining good mental health is highly important. Increasing knowledge 
about work related factors affecting mental health even among younger 
employees likely drive employers and organisations to improve working 
conditions. While only a few organisational-level interventions have 
shown promising in preventing mental health problems (Bourbonnais 
et al. 2011, Gilbert-Ouimet 2015) further large scale intervention studies 
with high quality are needed. 
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